This note examines the day-of-the-week effect in Australian daily stock returns at the market and industry levels and for small capitalization stocks from Monday 9 September 1996 to Friday 10 November 2006. A regression-based approach is employed. The results indicate that while the Australian market overall provides no evidence of daily seasonality, there is evidence of a small cap day-of-the-week effect with systematically higher returns on Thursdays and Fridays. The analysis of the sub-market returns is also partly supportive of day-of-the-week effects in the banking, diversified financial, energy, healthcare, insurance, materials and retail industries. However, these rarely coincide with the lower Monday or lower Tuesday returns typified in earlier work.
manifestations. The remainder of the paper is divided into four main areas. Section 2 provides a description of the data employed in the analysis. Section 3 discusses the empirical methodology used. The results are dealt with in Section 4. The paper ends with a brief conclusion in Section 5.
Description and properties of the data
Twelve different stock indices are used to test for the day-of-the-week effect in the Australian stock market. Each index series runs from 9 September 1996 to 10 November 2006 providing 2,635 end-of-day observations on the Australian Stock Exchange (ASX). Unfortunately, the sample period is the longest period over which daily prices are available for all twelve series. This is because the ASX, in association with Standard and Poor's (S&P), only introduced new indices based upon the Global Industry Classification Standard (GICS) in April 2000. While the daily price series for the market as a whole spans this change in classification, only a small number of sub-market series have been created by Global Financial Data (2006) using the post-April 2000 ASX/S&P series and the earlier ASX series. All data is sourced from Global Financial Data (2006) .
To start with, the capitalisation-weighted All Ordinaries index is used to measure marketwide returns. Currently, the index includes the top ASX-listed stocks by capitalization, covering about 92 percent of domestic companies by market value. To be included in the index stocks must have an aggregate market value of at least 0.02 percent of all domestic equities, and maintain an average turnover in excess of 0.5 percent of quoted shares each month. Following this, the Small Ordinaries index is used to measure the returns on small capitalisation stocks. This index is composed of companies included in the S&P/ASX300 (top-three hundred companies by capitalisation), but not in the S&P/ASX100 (top-one hundred companies by capitalisation), and covers approximately 7 percent of the ASX. Because the Small Ordinaries index does not contain any of the hundred largest stocks it is regarded as a better proxy for small firms.
Finally, ten ASX/S&P industry indices are used to measure returns in different industries. The industries selected are banking, diversified financials, energy, healthcare, insurance, materials, media, retailing, telecommunications and transportation. Each index consists of fifty stocks in business areas within the industry. First, the banking, diversified financials and insurance indices contain companies involved in activities such as banking, mortgage finance, consumer finance, specialized finance, investment banking and brokerage, asset management and custody, corporate lending, insurance and financial investment and real estate. Second, the energy index comprises companies whose businesses are dominated by either of the following activities: the construction or provision of oil rigs, drilling equipment and other energy related service and equipment, including seismic data collection; or, companies engaged in the exploration, production, marketing, refining and/or transportation of oil and gas products, coal and other consumable fuels.
Third, the healthcare index encompasses two main industry groups. The first group includes companies who manufacture health care equipment and supplies or provide healthcare related services, and owners and operators of healthcare products, providers of basic healthcare services, and owners and operators of healthcare facilities and organizations. The second group includes companies primarily involved in the research, development, production and marketing of pharmaceuticals and biotechnology products. Fourth, the materials index encompasses a wide range of commodity-related manufacturing industries. Included in this index are companies that manufacture chemicals, construction materials, glass, paper, forest products and related packaging products, and metals, minerals and mining companies.
Fifth, the transport index consists of companies involved in three main groups; manufacturers, suppliers and repairers of commercial vehicles including coaches and buses, and their components; transport operators engaged in the movement of freight; and public and private operators involved in the movement of passengers. Sixth, the media index contains companies involved with communication services as well as printing and publishing. Seventh, the retail index contains companies involved with clothing and footwear, miscellaneous manufacturing and retail trade. Lastly, the telecommunications index contains companies involved in communication services, internet service providers and the manufacturing of communications equipment.
The natural log of the relative price is computed for the daily intervals to produce a time series of continuously compounded returns, such that:
where p t and p t-1 represent the index price at time t and t-1, respectively. Table 1 presents descriptive statistics of the daily returns. The sample and annualised means, medians, standard deviations, skewness, kurtosis and Jacque-Bera statistics are reported.
By and large, the distributional properties of the twelve return series appear non-normal. Most series, with the exception of the healthcare and media industries, are significantly negatively skewed, indicating the greater probability of large deceases in returns than rises. The kurtosis or degree of excess, in all return series is also significantly large, thereby indicating leptokurtic distributions with many extreme observations. Finally, the calculated Jarque-Bera statistics are used to test the null hypotheses that the daily distribution of returns is normally distributed. All p-values (not shown) are smaller than the .01 level of significance suggesting the null hypothesis can be rejected. None of these return series are then well approximated by the normal distribution.
Empirical methodology
The approach used to test the day-of-the-week hypothesis is a regression-based approach. The day-of-the-week effect is examined on the basis of a trading time hypothesis whereby returns are created only on trading days during the week. As an alternative, Mills et al. (2000) proposed a calendar time hypothesis whereby returns are also created on non-trading days: that is, the Monday return would be expected to be some three times larger than returns on other days if the market efficiency null hypothesis holds. The following model is specified: (2) where W i is a dummy variable taking a value of one for day i and zero otherwise where i = 1 (Monday), 2 (Tuesday)…5 (Friday), α are parameters to be estimated and ε is the error term. The hypothesis tested is:
against the alternative that not all α are equal. If the null hypothesis is rejected, then the returns exhibit day-of-the-week seasonality.
Empirical results
The estimated coefficients and standard errors of the parameters detailed in Equation (1) are presented in Table 2 . Breusch-Godfrey Lagrange multiplier and White's heteroskedasticity tests (not shown) were initially used to test for higher-order serial correlation and/or heteroskedasticity in the least squares residuals, respectively. As expected, almost all of the least squares residuals displayed some form of both heteroskedasticity and serial correlation: the energy and retail industries models displayed only heteroskedasticity. Accordingly, all standard errors and p-values in Table 2 with the exception of the energy and retail industries incorporate corrections for heteroskedasticity and autocorrelation following Newey-West. The energy and retail industries models include corrections for heteroskedasticity following White.
Consider the day-of-the-week model of returns on the All Ordinaries. While returns on Friday and Tuesday are lower in magnitude than Monday, Wednesday or Thursday, in no instance are the estimated coefficients significant. Clearly, and contrary to the results found in earlier studies, there is no evidence of a day-of-the-week effect in Australia at the market level. However, the Small Ordinaries returns model does display significant day-of-the-week seasonality; namely, significantly higher returns on Thursdays and Fridays. A small firm effect then appears to be present in the day-of-the-week effect, at least in Australia.
The results for the industry return models also illustrate the varying impact of the day-of-the-week effect in Australia. Significantly higher returns are observed on Mondays in the energy industry, on Tuesdays in the banking and diversified financials industries, on Wednesdays in the retail and banking industries, on Thursdays in the diversified financials, healthcare and insurance industries and on Fridays in the materials industry. In terms of the magnitude of returns, the Tuesday and Wednesday effects in the banking industry are the most substantial, being more than double the mean daily return over the sample period in this particular industry. There is no evidence of a day-of-the-week effect in the media, telecoms or transport industries.
In only three instances is there a significant negative day-of-the-week effect in the industry returns: Friday in the banking industry, Wednesday in the diversified financials industry and Tuesday in the healthcare industry. The mean daily return in the banking industry on any day of the week is .051 percent whereas mean returns on Fridays are -.078 percent. A possible explanation for the consistently negative Friday returns in the banking industry could be due to investor psychology whereby investors who have made high returns on bank stocks during the week may wish to close out their positions on Friday. The diversified financials index exhibits significantly negative returns on Wednesdays. The mean return for the diversified financials index on any day of the week is .312 percent whereas Wednesday returns are -.039 percent. One possible explanation may be related to the market for bank bills and treasury notes in Australia. Keef and Roush (2004) , for example, have found that bank bills and treasury notes generally have higher returns on Wednesdays. As finance companies often use these instruments as a form of short-term financing, the increased returns imply increased costs to the borrower. Low returns on diversified financial stocks may then result.
Lastly, the healthcare index displays a significantly negative Tuesday return. The mean return on the healthcare index during the sample is .0373 percent whereas returns on Tuesdays are -.031 percent. This may be related to defensive behaviour by investors. The healthcare industry has traditionally been one of the most defensive of industries (Korn 2001) . Investors may purchase healthcare stocks toward the end of the week to immunise their portfolio against any negative effects over the weekend. After observing the local market and US market openings, investors then sell the defensive healthcare stocks and re-invest in riskier stocks.
Conclusion
This study examines the presence of the day-of-the-week effect in Australian market and industry returns over the period 1996 to 2006. In only one instance (Healthcare) are the results consistent with the typical manifestation of daily seasonality in Australian returns: a negative Monday and/or Tuesday effect (the latter conceivably corresponding to a lagged US market influence). No evidence is found of a day-of-the-week effect at the market level, though there is an indication of a positive Thursday and Friday effect in small cap returns, perhaps associated with the information processing hypothesis. At the sub-market level, day-of-the-week effects are found in the banking, diversified financials, energy, healthcare, insurance, materials and retail industries, but not in the media, telecoms and transport industries. The three most substantial day-of-the-week effects over the entire sample period at the industry level are all found in the banking industry.
The low level of observed daily seasonality implies that the Australian stock market overall is approximately weak-form efficient. A number of contributory factors are possible, including the growth in derivative markets, the increasing internationalisation and liberalisation of the domestic capital market, increased trading by institutional rather than individual investors, and the dramatic fall in transaction costs, especially those relating to brokerage, taxation and information procurement. However, day-of-the-weeks are found in small cap and some industry stocks. Since these represent unexploited profit opportunities and violations of market efficiency, interesting opportunities for research exist in terms of identifying whether market conditions such as liquidity and/or industry-specific operational factors represent the source of these anomalies. 
